Objective: To compare patient-reported measures of function, health-related quality of life (QoL), and satisfaction with medication among rheumatoid arthritis patients treated with methotrexate (MTX), etanercept or both for up to one year. Methods: In a 52-week double-blind clinical trial, patients with active RA were randomised to receive etanercept 25 mg twice weekly, methotrexate up to 20 mg weekly, or combination therapy. The Health Assessment Questionnaire disability index (HAQ), EuroQoL health status visual analogue scale (EQ-5D VAS), patient global assessment and patient general health VAS were administered at baseline and weeks 2, 4, 8, 12, 16, 20, 24, 32, 40, 48 and 52. Satisfaction with medication was compared at 52 weeks. Results: Of 682 enrolled patients, 522 completed 52 weeks of treatment. Mean improvement from baseline in HAQ score was 0.65, 0.70, and 1.0 for MTX, etanercept and combination, respectively. The mean percentage and absolute improvement in HAQ was significantly higher (P<0.01) for combination therapy than either monotherapy. Combination therapy produced significantly more rapid achievement of HAQ ≤ 0.5 and sustained for 6 months than either monotherapy (P<0.01). Compared with monotherapy recipients, patients receiving combination therapy achieved significantly better (P<0.05) health state as measured by EQ-5D VAS (63.7±3.2, 66.8±3.2, 72.7±3.1 for MTX, etanercept, and combination, respectively). Results were similar for other assessments (P<0.01). Patients in combination and etanercept groups were significantly more likely (P<0.0001 and P=0.0009, respectively) to report satisfaction with medication. Conclusions: Combination therapy with etanercept and methotrexate improved function, QoL and satisfaction with medication significantly better than monotherapy.
INTRODUCTION
Clinical practice guidelines for rheumatoid arthritis (RA) recommend initiation of therapy with diseasemodifying antirheumatic drugs (DMARDs) within three months of diagnosis to preserve function and retard joint damage. [1] Although guidelines recommend methotrexate (MTX) as standard therapy, alone or in combination with another DMARD, [1] recent studies comparing the human soluble tumour necrosis factor (TNF) receptor etanercept with MTX have reported significantly greater clinical improvement and fewer adverse events for etanercept therapy. [2, 3] Furthermore, in a double-blind, randomised trial in patients with active RA despite MTX therapy, addition of etanercept to MTX improved function and disease activity measures. [4] No controlled and randomised study, however, has included all three treatments (MTX, etanercept and combination therapy) to allow direct comparison of treatment efficacy in matched patient groups. The TEMPO study (Trial of Etanercept and Methotrexate with Radiographic Patient Outcomes) was designed to compare efficacy and safety of the monotherapies with combination therapy in patients with active RA. Primary clinical and radiographic outcomes of TEMPO have been reported separately. [5] Combination therapy was significantly more efficacious than monotherapy as measured by American College of Rheumatology (ACR) response and radiographic evidence of joint damage. This paper reports a comprehensive set of patient-reported outcomes (PROs), including satisfaction with study medication, which were included in the TEMPO study, distinct from the objective clinical and biological measures previously reported. [5] There is increasing recognition of the importance of how RA patients feel about their disease and treatment, [6] and the Bone and Joint Decade advocates greater incorporation of patient views. [7] With no cure for RA yet available, a primary goal of therapy is to restore functioning in activities of daily living and improve the health-related quality of life (QoL) of patients. Even in its early stages, RA significantly impairs physical and social functioning, emotional well-being and vitality. To help assess disease progression and response to treatment, clinical practice guidelines recommend using measures of functional status and quality of life. [1] Thus, although traditional measures such as ACR response and radiographic evidence of joint damage remain core clinical endpoints in RA outcomes studies, [8] it is increasingly recognised that PRO assessments are important in defining overall therapeutic effectiveness. [9] No single tool exists for measuring all relevant PROs in RA, so a combination of instruments is recommended. [9] It is also useful to measure patient satisfaction with treatment, which is influenced by convenience, efficacy and side effects. [6] 
METHODS
The PRO analyses reported here were prospectively designed secondary assessments in a 52-week, multicentre, double-blind, randomised, parallel-group, outpatient study conducted between October 2000 and July 2002 in 17 European nations, Australia and Israel. Details of the study design and primary analyses are published elsewhere. [5] Patients TEMPO enrolled patients at least 18 years of age who had active RA (ACR functional class I to III) with disease duration of 6 months to 20 years. Active disease was defined as having 10 or more swollen joints, 12 or more painful joints, and at least one of: erythrocyte sedimentation rate 28 mm/hour or greater, C-reactive protein 20 mg/L or greater, or morning stiffness for 45 minutes or more. Patients were also required to have experienced unsatisfactory response to at least one DMARD other than MTX. All enrolees were considered suitable candidates for MTX therapy, had never had an unsatisfactory response to MTX and had not received MTX in the six months before enrolment.
Patients were ineligible if they had been treated with any DMARD within four weeks before study baseline, or if they had ever received etanercept or another TNF antagonist. Patients were also excluded for recent treatment with investigational, immunosuppressive or corticosteroid drugs, and for significant concurrent disease.
Subjects gave written informed consent at enrolment. The protocol received independent ethics committee approval at each participating centre. The trial was carried out in accordance with the Declaration of Helsinki, and conformed to local regulations and principles of the International Conference on Harmonisation guidelines for Good Clinical Practice (1996 revision) in the European Community.
Treatment groups
Subjects were randomly assigned to one of three treatment groups: MTX, etanercept or combination. Patients in the MTX group received oral MTX capsules once weekly (initially 7.5 mg, escalated over 8 weeks to a maximum of 20 mg if patients still had any painful or swollen joints) and placebo subcutaneous injections twice weekly. Patients in the etanercept group received 25 mg etanercept by subcutaneous injection twice weekly and oral placebo capsules once weekly. Patients in the combination group received 25 mg etanercept subcutaneous injections twice weekly and oral MTX capsules once weekly (dosed as in the MTX group). All patients received 5 mg folic acid supplementation twice weekly.
Outcomes
Principal PRO measures were the Health Assessment Questionnaire (HAQ) disability index and EuroQoL health status visual analogue scale (EQ-5D VAS). The HAQ disability index is derived from a questionnaire comprising eight subscales: dressing, arising, eating, walking, reaching, gripping, hygiene and carrying out common activities. [10] The disability index and individual subscale scores range from 0 (without any difficulty) to 3 (unable to do). The EQ-5D VAS measures current health state on a thermometer scale ranging from 0 (worst state of health imaginable) to 100 (best state of health imaginable). [11] Additional PRO measures were a patient global assessment of overall RA activity (PGAD) and a patient general health assessment (GHVAS). A numeric rating scale ranging from 0 (none) to 10 (extreme) was used for PGAD. For GHVAS, patients reported how they felt concerning their arthritis on a 10-cm horizontal VAS anchored on the left at "very well" and on the right at "extremely bad".
Patient satisfaction with study medication was measured using a five-point scale ranging from "very satisfied" to "very unsatisfied". Responses of "very unsatisfied", "unsatisfied" and "neutral" were considered to indicate patient dissatisfaction, while "satisfied" and "very satisfied" indicated patient satisfaction.
This study also assessed relationships between PROs and two clinical measures of disease activity: Disease Activity Score (DAS) and DAS28. DAS is an index of disease activity that combines the Ritchie Articular Index, total number of swollen joints, erythrocyte sedimentation rate, and GHVAS. [12] DAS28 is a modified version of the DAS that includes counts of painful and swollen joints for 28 joints. [13] All four patient-reported outcome measures were administered at baseline and weeks 2 and 4, then every four weeks to week 24, then every eight weeks to week 48, with final follow-up at week 52. Patient satisfaction was measured at baseline, weeks 2 and 12, and final follow-up. DAS and DAS28 were calculated after study completion.
Data analysis
Analyses were conducted for the entire enrolled population; to reduce bias and loss of statistical power, missing data due to study drop-out or other reasons were imputed using the last observation carried forward (LOCF) method. [14] All PRO measures (HAQ disability index, eight HAQ subscale scores, EQ5D VAS, GHVAS, PGAD) were compared between treatment groups using mean change from baseline and area under the curve (AUC). Using the AUC approach, more information about the rapidity and consistency of response can be evaluated. [15, 16] Additionally, the AUC approach is appropriate when within-patient measurements are highly correlated over time and when changes are larger at earlier assessments. AUC endpoint treatment comparisons used an analysis of covariance (ANCOVA) model that included factors for study centre, treatment and prior MTX use, with baseline HAQ score as a covariate.
Comparisons between treatment groups were also performed using least squares means (means adjusted for potential imbalance in baseline values using a model fitted by the least-squares method [17] ) and 95% confidence intervals (CI) for EQ-5D VAS, PGAD and GHVAS. These comparisons used an ANCOVA model that included baseline score as a covariate and factors for study centre, treatment, and prior MTX use.
The proportion of patients within different clinically meaningful HAQ disability index categories at week 52 was compared between treatment groups using chi-square analysis. Categories compared were percent of patients with decrease from baseline of at least 0.22 (a clinically meaningful improvement [18, 19] ), percent of patients with decrease from baseline of at least 0.8 (a major improvement), and a change of 0.5 as used in other studies. [3, 20] In addition, treatments were compared by percent of patients with HAQ scores of 0.5 or below at the end of the trial, representative of scores seen in the general population. [21] Treatments were also compared by percent of patients with EQ-5D VAS scores above 82, representing population norms. [22] Rapidity of onset of action was assessed using life-table statistical analysis. Kaplan-Meier methods were used to estimate the proportion of subjects with HAQ scores of 0.5 or below, sustained for six months, by time since randomisation. Log-rank statistics were used to compare differences in survival plots among treatment groups.
The percentage of patients satisfied with study medication at final follow-up was compared between treatment groups using chi-square analysis. Predictors of patient satisfaction were evaluated using a logistic regression model that included treatment group, age, sex, race and satisfaction with current (pretrial) medication at baseline. Using a backward elimination stepwise process, only variables with P<0. 20 were retained in the final model.
Pearson correlation analysis was used to assess pairwise correlations between DAS and HAQ Disability Score, EQ-5D VAS, GHVAS and PGAD at week 52. Similar correlation analyses were also implemented for DAS28 scores. Significance for all comparisons was defined as P<0.05. Statistical analyses were performed using SAS version 8.2.
RESULTS
All but four of 686 patients (99%) randomised to treatment groups received study medication and were included in these analyses, and 522 (76% of those randomised) completed 52 weeks of treatment. Most patients were white and female, and their baseline characteristics did not differ significantly between treatment groups (Table 1) . Figure 1 , subjects receiving combination therapy achieved significantly greater improvement in functional status than did those receiving MTX alone from week 2 onwards, and than those receiving etanercept alone from week 4 onwards (Figure 1) . Superior response to combination therapy was sustained for the 52-week study duration. AUC analysis confirmed these findings. At week 52, combination therapy yielded significantly greater functional status improvements compared to either monotherapy (Figure 2) .
Results for the eight HAQ subscales were consistent with those for the composite HAQ disability index. Figure 2 shows that by final follow-up combination therapy recipients achieved greater improvements than did MTX recipients for all HAQ subscales except grip. There were significant differences between combination therapy and etanercept in eating, hygiene, reach, and walking scores. No significant difference between etanercept and MTX was noted for any HAQ subscale. Table 2 shows that by 52 weeks, combination therapy recipients were significantly more likely to attain HAQ disability index scores similar to population norms (0.5 or lower [21] ) than were monotherapy recipients (P<0.05). A majority of patients in all three groups experienced a clinically meaningful improvement (≥ 0.22), but a significantly higher proportion of combination therapy recipients than monotherapy recipients achieved this degree of improvement (P<0.05). Combination therapy and etanercept recipients were significantly more likely than MTX recipients to achieve a major HAQ disability index score improvement of 0.8 or greater (P<0.05). However, only subjects in the combination group were significantly more likely than subjects in the MTX group to achieve an improvement of 0.5 or more (45% vs 36%, respectively; P<0.05). As shown in Figure 3 , 27%, 26%, and 39% of patients in the MTX, etanercept and combination groups, respectively, reached a HAQ score of 0.5 or lower and sustained it for six months. The overall log-rank test for equality over treatment groups was highly significant (P=0.003). Pairwise comparisons revealed that the combination treatment strategy provided significantly faster onset in achieving sustained HAQ scores of 0.5 or lower compared to either monotherapies (P=0.003 for combination versus etanercept; P=0.005 for combination versus methotrexate). Table 3 shows EQ-5D scores improved in all three treatment groups. However, combination therapy recipients achieved significantly higher EQ-5D VAS scores (indicative of better health state) at week 52 than did patients who received either monotherapy. By week 52, combination therapy was significantly more likely than either monotherapy to yield EQ-5D scores above population norms. Comparison of AUC scores also revealed that combination therapy recipients had significantly greater improvement in EQ-5D VAS score than MTX patients (data not presented). Table 3 , combination therapy recipients reported significantly lower RA disease activity at week-52 PGAD than did subjects receiving either monotherapy. Combination therapy recipients had significantly greater improvement in PGAD than MTX recipients from week 2 onwards, and than etanercept patients from week 12 onwards. Results from AUC analysis at week 52 were similar (data not presented). Table 3 shows that patients who received combination therapy attained significantly lower GHVAS scores (indicating better general health) at week 52 than did patients who received either monotherapy.
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Comparison of change from baseline (%) over time revealed that combination therapy recipients had significantly greater improvement in GHVAS score than MTX recipients from week 2 onwards, and than etanercept patients from week 8 onwards.
Patient satisfaction with treatment A significantly higher percentage of patients in the combination and etanercept groups were satisfied with their medication than in the MTX group (Table 4) . There was no significant difference in satisfaction with treatment between combination and etanercept groups. Logistic regression analysis revealed that etanercept and combination-therapy recipients were more than twice as likely to be satisfied with treatment as MTX recipients (Table 5 ). There was no significant association between satisfaction with treatment at week 52 and patient sex, disease duration, or baseline satisfaction. Age and race were nonsignificant and were eliminated from the final model. Correlation between patient reported outcomes and disease activity measures Table 6 shows that severity of disease activity correlated significantly with greater disability as measured by the HAQ disability index, and with lower health status as measured by the EQ-5D VAS, PGAD and GHVAS. These correlations were comparable for the DAS and DAS28 indices of disease activity.
group 
DISCUSSION
Combination therapy in TEMPO resulted in significantly greater improvements than did monotherapy on all measures of PRO: functional status, QoL and treatment satisfaction. The mean improvement in functional status among combination therapy recipients of 1.0 was significantly larger than in either methotrexate or etanercept groups. Kosinski et al suggest that a decrease in HAQ disability index of 0.13 to 0.24 may be considered clinically significant. [18] This is consistent with the 0.22 unit change that Wells et al determined is perceived by RA patients as meaningful improvement. [19] The difference in HAQ disability index score at 52 weeks between combination therapy and monotherapy is therefore clinically as well as statistically significant. More importantly, by week 52, 58% in the combination group achieved improvement in functional status score of 0.8 or more, and 44% of subjects in the group had HAQ disability scores of less than or equal to 0.5. Further, at week 52 patients in the combination group were significantly more likely to attain EQ-5D VAS scores comparable to population norms.
Patient satisfaction with medication is expected to predict drug preferences and adherence to prescription regimens, [23] both of which are components of real-world treatment effectiveness. Patients in TEMPO who received combination therapy or etanercept were significantly more likely than MTX recipients to report satisfaction with medication.
Response to combination therapy separated from MTX and etanercept early in treatment and the difference was sustained for 52 weeks. Kaplan-Meier survival plots for time to occurrence of HAQ scores less than 0.5 and sustained for six months confirmed the faster onset of action in the combination group compared to etanercept or MTX alone. Similar trends in improvement over time were found for the EQ-5D VAS, PGAD and GHVAS.
Additionally, these results support previous findings that PRO assessments are valid indicators of RA disease status. Table 6 shows that increasing disease activity (measured by DAS score) is significantly correlated with greater disability as measured by the HAQ disability index, and with lower health status as measured by the EQ-5D VAS, PGAD and GHVAS. The HAQ disability index has previously been demonstrated to correlate significantly with DAS scores. [24] The degree of improvement in QoL with etanercept monotherapy in the TEMPO trial is consistent with previous findings. In a 26-week, double-blind study comparing etanercept 10 mg or 25 mg against placebo, both etanercept doses produced significantly greater QoL improvement as revealed by the HAQ index and all HAQ subscales except grip. [25, 26] By 26 weeks, HAQ index score decreased (improved) only 2% in the placebo group, but decreased 39% in the etanercept 25 mg twice-weekly group. [25] A similar benefit was experienced by the etanercept group in TEMPO, with a 38% decrease from baseline HAQ index score at 24 weeks. On a visual analogue scale similar to the EQ-5D VAS, patients in the 26-week study receiving either etanercept dose reported greater QoL improvement from baseline than did placebo recipients: approximately 20 points vs 8 points, respectively. [26] These results are comparable to EQ-5D VAS improvements in TEMPO, in which mean score in the etanercept group increased 25 points at 24 weeks and 26 points at 52 weeks.
The finding in TEMPO of no significant difference in HAQ disability index at 52 weeks between etanercept and MTX agrees with results of a previous study in patients with early RA (diagnosed no more than three years before study entry). [27] In that study, etanercept yielded a significantly greater improvement in the HAQ eating subscale, while MTX recipients had significantly greater improvement in the dressing subscale; no significant differences were found for other subscales.
TEMPO included only patients judged to be appropriate candidates for MTX treatment at study enrolment, so these results may not be generalisable to different patient populations. A potential study limitation is that imputing missing PRO data by the LOCF method may introduce bias if scores change over time. [14] However, analysis of the on-protocol population yields results consistent with those for the LOCF population (data not presented).
Conclusions
Combination therapy with etanercept plus MTX yielded significantly greater improvements on four PRO assessments than did therapy with either agent alone. These results support findings of a previous study in which combination therapy resulted in significantly better improvement on HAQ disability index and PGAD than did monotherapy with MTX. [4] TEMPO study investigators: 
